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1 

The invention described herein may be manu- 
factured and used by or for the Government for 
governmental purposes without the payment to 
me of any. royalty thereon. 

This invention relates to rocket projectiles and 
particularly to traps utilized to retain ргорећепіѕ 
within the combustion chamber of the rocket 
projectile. 

‘One of the well recognized difficulties encoun- 
tered in rocket projectiles utilizing sticks of pow- 
der asa propellent, was the retention of the sticks 
of powder within the rocket motor combustion 
chamber until all of the powder was substantially 
consumed in combustion. 

The following factors contributed to the diff- 
culties encountered: ‘first, a high inertia force 
is produced on the propellent due to the initial 
rapid acceleration of the rocket projectile. Such 
force’ naturally tends to discharge the propel- 


lent out of the rear of the projectile; secondly, the с 


high ` velocity turbulent flow of gases generated 
by the combustion of the propellent tends to carry 
the propellent out of the combustion chamber; 
thirdly, a trap which is effective in retaining 
small pieces of the propellent within the motor 
chamber is generally found to offer too much 
resistance to the flow of gases out of the cham- 
рег; hence permitting dangerous build up of pres- 
sure within the chamber. 

Accordingly it is an object of this invention 
to provide improved traps for propellent of a 
rocket projectile. 

А particular object of this invention is to pro- 
vide traps for the propellent of a rocket projectile 
comprising longitudinal sticks or rods. of powder. 

Another ‘object of this invention is to provide 
an efficient trap for the propellent of a rocket 
projectile wherein the trap member is of gen- 
erally cylindrical shape, hence readily adaptable 
to large quantity manufacture. 

“Тһе specific nature of the invention as well 
as other objects and advantages thereof will 
clearly appear from а description of-a preferred 
embodiment as shown in the accompanying 
drawing in which: 

Fig. 1 is a longitudinal sectional view of a 
rocket projectile including a trap construction 
embodying this invention, comprising a cylin- 
drical perforated member secured to the nozzle 
of the rocket motor. 

Fig. 2-is a view similar to Fig. 1 showing a 
modification of the trap- member wherein slot- 
like perforations are provided in the trap. 

Fig. 3 is a view similar to Fig. 1 embodying a 
still further modification of this invention where- 
in a trap member is secured to the forward wall 
of the rocket motor chamber. 

Fig. 4 is a sectional view of Fig. 3 taken along 
the plane 8—4. | 

Fig. 5 is a view similar to Fig. З of a rocket 
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motor construction in accordance with this іп- 
vention but utilizing а still further modified trap 
member. 

Fig. 6 is a longitudinal sectional view of a 
rocket motor embodying the principles of- this in- 
vention wherein a ‘single tubular-element serves 
ке ‘both а trap and thé nozzle for the rocket: mo- 

ог. 

Referring to Fig. 1-there is shown-in assembled 
relation a rocket motor for a rocket projectile 
comprising a suitable hollow cylindrical housing 
1. The forward end of housing { is closed +0 
define a rearwardly opening combustion cham- 
ber 2. The closure of the forward end of housing 
1 is shown to be accomplished by a loading plug 
member 9 threadably ‘secured to, the housing і. 
However, such closure could obviously be accom- 
plished by an integral portion of housing 1. ‘An 
annular nozzle adapter 6 is threadably secured 
to the rear end of housing | and.a nozzle mem- 
ber 3 15 in turn secured ‘to nozzle adapter :6 by 
means of a plurality of ‘bolts 4. Nozzle member 
3 is hollow and the hollow portion thereof defines 
a Venturi exhaust passage 5. Nozzle ‘member -3: 
is provided with:a threaded forward projection 1 
of smaller diameter than the interior of. nozzle 
adapter 6. A trap {8 comprising a tubular mem- 
ber having interior threads 25 at-its rear епа is 
thereby threadably secured to.portion 1 оѓ nozzle 
member 3. Trap member is of substantially 
smaller diameter than the interior diameter of 
combustion chamber 2 and hence an annular 
space is defined between the trap member 18 and 
between interior wall of combustion chamber 2. 
A plurality of spaced radial holes {9 are provided 
in trap member 18. f 

A powder charge 29 is loaded into the rocket 
тоѓог іп the space between trap тшетрег 18: апа 
the walls of combustion chamber 2. -Powder 
charge 20 preferably comprises a plurality of long 
cylindrical powder ‘sticks which are disposed 
loosely around trap member 18 апа lie substan- 
tially -parallel to the axis. of housing 1. Such 
powder sticks may be conveniently loaded -into 
combustion: chamber 2-by removal of the loading. 
plug member § from the forward end of chamber. 
2. Ап igniting | element 21, preferably :соторгіѕ-· 
ing an electrical. squib, is mounted within the in- 
terior of trap member 18. A blowout type зегі»: 
ing disk 22 шау һе provided positioned across 
the forward end of the. exhaust nozzle 5, ала the 
igniting element 2i may be conveniently рові- 
tioned against such disk.’ Я 

In the event that the design of a -particular 


: rocket requires greater area ‘for passage of the. 


gases. developed thru the trap member 18 than 
that available thru the holes 19, the const i 
tion shown in Fig. 2 may be utilized. “In place’ 
of circular perforations 19, a plurality Of 5105- 
like perforations 23 are provided in the trap i8 
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Providing а: substantial increase in exhaust pas- 
sage area without decreasing the efficiency of the 
trap in retaining the powder charge within the 
combustion chamber until it is substantially con- 
sumed. 

In the modification described in Fig. 3 there 

is again provided a hollow housing і closed at its 
forward end by a loading plug member 9 thread- 
ably inserted therein. A hollow nozzle member 
3, defining a Venturi exhaust nozzle 5, is thread- 
ably secured to the rear end of housing і. A trap 
member 18, having a plurality of slot-like perfo- 
rations 19, similar to those shown in Fig. 2, is 
concentrically mounted within the combustion 
chamber 2 defined by housing і by means of a 
coupling 24 which threadably engages the for- 
ward portion of trap 18 ‘and is in turn screwed 
into the forward wall of combustion chamber 
2, which here comprises a loading plug member 
9. ‚Ап igniting element. 21 is placed within com- 
bustion chamber 2 and a sealing disk 22 may be 
provided across the forward end of the nozzle 
opening 5. 
‚ This construction offers a further advantage 
over the constructions heretofore described in 
that: the forward suspension of the trap member 
provides considerably greater exhaust passage 
area for the gases to develop. The increase in 
exhaust passage area is sufficient so that it is 
possible to utilize a trap member constructed as 
shown in Fig. 5 wherein the trap member 35 com- 
prises a solid cup-shaped member, the base of 
which is secured to the forward wall of combus- 
tion chamber 2 by suitable bolts 36.. 

A still further modification of this invention 
is disclosed in Fig. 6 wherein a special nozzle 
member 7a it utilized as a trap. Here again a 
tubular housing і is provided having a combus- 
tion chamber 2 defined between loading plug 9 
threadably inserted in its forward end and an 
annular. nozzle adapter threadably secured to its 
rear.end. A nozzle member Та is provided com- 
prising а tapering tubular member. having an 
annular nozzle flange 8 secured. to its periphery 
intermediate its ends as by welding. Nozzle 
flange 8 is in turn secured to the nozzle adapter 
6 by bolts 4. Nozzle member 7a is thus supported 
concentrically with respect to the. combustion 
chamber 2 defined by housing і and the smaller 
diameter end of nozzle member 7a projects for- 
wardly well into combustion chamber 2. Ап 
annular space is thereby defined between nozzle 
member Ta and. the interior walls of combustion 
chamber 2. A plurality of long cylindrical pow- 
der sticks 20 are loosely loaded into the space be- 
tween the walls of combustion chamber 2 and 
nozzle member 1а. An electric squib igniting ele- 
ment 21 is provided within combustion chamber 
2 and is preferably mounted against one face of 
а blowout type sealing disk 22 which is mounted 
across the forward end of nozzle member Ta. 
The effectiveness of this particular modification 
in retaining all but very small pieces of powder 
in the combustion chamber is obvious. 

It is apparent that the described modifications 
constitute simple, readily manufacturable struc- 
tures which positively contain the propellent 
within the combustion chamber until the powder 
is substantially consumed.. Such trap elements, 
however, do not impair the flow. of gasses de- 
véloped within such chamber and. the inertia 
forces due to the acceleration of the projectile 
have no tearing or otherwise destructive action 
on the propellent charge. 
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І claim: 

1. A rocket comprising a Saniel combus~ 
tion chamber having a rearwardly disposed co- 
axial opening and a nozzle coaxially aligned with 
the opening of said chamber, a detachable cylin- 
drical hollow trap member in said combustion 
chamber and coaxial therewith, said trap mem- 
ber being of substantially smaller diametrical 
dimension than said combustion chamber to de- 
fine an annular space between said trap member 
and said chamber, a propellant charge consisting 
of a plurality of elongated powder sticks mounted 
in said annular space in substantially parallel 
relationship to the axis of said chamber, first 
means in said trap member for providing free 
access to propellant gases produced by combus- 
tion of said powder sticks between said annular 
space and the hollow interior of said trap mem- 
ber, and second means for providing free access 
to said propellant gases between the hollow in- 
terior of said trap member and said nozzle. 

2. The combination defined in claim 1 wherein 
said access means comprises а plurality of spaced 
radial perforations in said hollow cylindrical 


5 member. 


3. A rocket motor comprising in combination, 
a tubular housing open at the rear and closed 
at its forward end, a tubular nozzle member 
detachably secured intermediate the ends there- 
of to the rear portion of said housing and coaxial 
therewith, said tubular nozzle member having 
a portion only thereof projecting forwardly with- 
in said housing, said portion arranged and con- 
structed to provide an annular space between said 
member and said housing and to provide free 
access of propellent gases between said space and 
the interior of the nozzle and a propellant charge 
mounted in the said annular space. 

4. The combination defined in claim 3 wherein 
said nozzle member comprises a tapering tubular 
element arranged with its smaller diameter por- 
tion projecting into said housing and a blowout 
sealing disk covering the forward end of said 
nozzle member. . 

5. The combination defined in claim 3 wherein 
said powder charge comprises a plurality of cylin- 
drical powder sticks spaced about. the periphery 
of said nozzle member and substantially parallel 
to the azis of said housing. 

6. A rocket motor comprising in combination, 
a tubular housing open at the rear and closed 
at its forward end to form a combustion chamber, 
а nozzle member having a longitudinal gas pas- 
sage there-thru and an annular mounting flange 
secured thereto intermediate its ends, means for 


~ detachably securing said flange to the rear of 


said housing in substantial coaxial alignment 
with said open end whereby a portion of said 
nozzle member projects forwardly within said 
housing and a propellent charge mounted in the 
space between the exterior surface of said nozzle 
member and the adjacent interior wall of said 
housing. : 

7. А rocket motor comprising іп combination, 
a cylindrical housing having a rearwardly open- 
ìng. axial chamber therein, a radially apertured 
cylindrical trap member of substantially smaller 
diameter than said chamber secured to the for- 
ward end wall of said chamber .and extending 
rearwardly thru said chamber in axial align- 
ment therewith, whereby an-annular space is 
defined between said trap member and the walls 
of. said chamber, а propellent charge mounted 
in said annular space, and a nozzle member se- 
cured to the rear end of said housing and defin- 


2,605,607 


5 


ing a constricted axial exhaust passage whereby 
said powder charge is retained in said chamber 
until substantially consumed by combustion. 

8. A rocket comprising a cylindrical combus- 
tion chamber having a rearwardly disposed coax- 
ial opening, detachable means forming a hollow 
trap member of circular cross section within said 
chamber and a nozzle in substantial coaxial align- 
ment with the axis of said cylindrical chamber, 
said means being at least in part of smaller 
diametrical dimension than said combustion 
chamber thereby forming an annular space be- 
tween said chamber and said trap member, a 
propellant charge consisting of a plurality of 
single grain, elongated powder sticks disposed 
within said annular space, and means providing 
free access to the propellant gases produced by 
combustion of said powder sticks between said 
annular space and the hollow interior of said 
trap member. 

9. A rocket comprising a cylindrical combus- 
tion chamber having a rearwardly disposed co- 
axial opening, a detachable, cylindrical hollow 
trap member in said combustion chamber, means 
for supporting said trap member in said combus- 
tion chamber in coaxial alignment therewith, said 
trap member being of substantially smaller di- 
ametrical dimension than said combustion cham- 
ber to define an annular space between said 
chamber and said trap member, a nozzle, means 
for operatively attaching said nozzle to said cham- 
ber at said rearwardly disposed opening in co- 
axial alignment therewith, a propellant charge 
consisting of a plurality of single grain, elongated 
powder sticks in said annular space, and com- 
municating passages in said trap member for 
providing free access to propellant gases pro- 
duced by combustion of said powder sticks be- 
tween said annular space and the hollow interior 
of said trap member. 

10. A rocket motor component comprising a 
cylindrical combustion chamber having a rear- 
wardly disposed coaxial opening and a closed 
forward end, a detachable trap member of. cir- 
cular cross section, means for mounting said trap 
member within said chamber in coaxial align- 
ment therewith, said trap member being of small- 
er Giametrical dimension than said combustion 
chamber thereby defining an annular space ре- 
tween said chamber and said trap member, a 
propellant charge consisting of а plurality of 
single grain, elongated powder sticks mounted 
in said annular space, and means for providing 
free access to propellant gases produced by com- 
bustion of said powder sticks between said an- 
nular space and the hollow interior of said trap 
member. 

11. The rocket motor according to claim 10 
wherein said last named means comprises a plu- 
rality of spaced radial roles. 

12. The rocket motor according to claim 11 
further comprising a nozzle detachably secured 
to said rearwardly disposed opening in coaxial 
alignment therewith. 

13. The rocket motor according to claim 10 
wherein said trap member is tapered and extends 
beyond said rearwardly disposed opening to effec- 
tively constitute a nozzle. : 

14. The rocket according to claim 10 wherein 
said trap member is affixed to said closed for- 
ward end. 

15. A rocket comprising a cylindrical combus- 
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а rearwardly disposed coaxial opening, detach- 
able means defining a hollow trap member of 


15 
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circular cross section within said chamber and 
a nozzle at said rearwardly disposed opening, said 
trap member forming an annular space between 
said chamber and ‘said trap member, further 
means for retaining said first-mentioned means 
in substantial coaxial alignment with said cham- 
ber, a propellant charge consisting of single grain, 
elongateg powder sticks disposed within said an- 
nular space, and means providing free access to 
propellant gases produced by combustion of said 
powder sticks between said annular space and the 
hollow interior of said first-mentioned means. 

16. The rocket according to claim 15 wherein 
said detachable means consist of two separate 
elements. 

17. The rocket according to claim 16 wherein 
said trap member is affixed to said closed forward 
end. 

18. The rocket according to claim 15 wherein 
said last-mentioned means comprises a plurality 
of radial holes. қ 

19. The rocket according to claim 18 wherein 
said detachable means consists of two separate 
elements. 

20. The rocket according to claim 15 wherein 
said closed forward end consists of a threadably 
secured loading plug. 

21. The rocket according to claim 20 wherein 
said detachable means constituting said trap 
member and said nozzle consists of a single ele- 
ment having a flange member affixed intermedi- 
ate its ends. 

22. The rocket according to claim 15. wherein 
said detachable means consist of a single ele- 
ment. | 

23. А rocket motor for use with a propellant 
consisting of elongated powder sticks comprising 
a hollow cylindrical combustion chamber hav- 
ing a rearwardly disposed coaxial opening, de- 
tachable plug means secured to the forward end 
of said chamber to effectively provide a closure 
thereof, detachable means secured to said hous- 
ing in coaxial alignment therewith forming a 
trap member within said chamber and a nozzle 
at said rearwardly disposed coaxial opening, said 
trap member forming an annular space between 
the inside walls of said chamber and said trap 
member to receive said elongated powder sticks, 
and means providing free access to propellant 
gases produced by combustion of said powder 
sticks between said annular space and the hollow 
interior of said nozzle. 

24. The rocket according to claim 23 wherein 
said detachable means consists of two separate 
elements. : 

CLARENCE М. HICKMAN: 
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